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(54) OPTICAL WAVEGUIDE AND ITS PRODUCTION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain an optical 
waveguide which has an excellent optical characteristics 
without leaking of light from a core and can be easily 
produced, by filling grooves on the principal plane of a 
substrate having a low refractive index with a transparent 
resin having a high refractive index and covering the 
principal plane with a resin having a low refractive index 
and by using a urethane-based UV-curing resin as Jhe, 
transparent resin. 

SOLUTION: A core material 9 comprising a urethane- 
based UV-curing resin (transparent resin having a high 
refractive index) is applied on the principal plane of a 
clad substrate 8 having a low refractive index on which 
plural grooves 8a are formed. The excess core material 
9a outside of the grooves 8a is removed by wiping with a squeezing material 10 to fill the 
grooves 8a with the core material 9. The core material 9 in the grooves 8a is hardened by 
irradiation of UV rays to form the core 9 of the optical waveguide. Then a clad material 11 
having a low refractive index is applied on the principal plane of the clad substrate 8 where 
the core 9 is formed, and a clad flat substrate 12 is mounted thereon. Further, a quartz glass 
is mounted and pressed to adhere, the clad material 11 is hardened by irradiation of UV rays 
to obtain the optical waveguide. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[ Drawing 1](a) - (e) is an explanatory view for explaining the manufacturing method of the 
metallic mold of the cladding substrate which constitutes the optical waveguide of the 
embodiment of this invention. 

[ Drawing 2](a) And (b) is an explanatory view for explaining the manufacturing method of the 
cladding substrate which constitutes the optical waveguide of the embodiment of this invention. 

[ Drawing 3]lt is a perspective view of a cladding substrate. 

[ Drawing 4](a) - (f) is an explanatory view for explaining how to fill up a cladding substrate with 
a core material and produce an optical waveguide. 

[ Drawing 5]lt is a perspective view of the squeegee material used when filling up a cladding 
substrate with a core material. 

[ Drawing 6](a) And (b) is an explanatory view for explaining the filling state of the core material 
in a trench (8 micrometers). . 

[Drawing 7](a) And (b) is an explanatory view for explaining the filling state of the core material 
in a shallow slot (4 micrometers). 

[ Drawing 8](a) - (d) is an explanatory view for explaining the 1st conventional manufacturing 
method. 

[ Drawing 9](a) - (d) is an explanatory view for explaining the 2nd conventional manufacturing 
method. 

[Description of Notations] 

1 Silicon substrate 

2 Photoresist 

3 Photo mask 

4 Crevice 
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5 Metal membrane 
5a Rib-like heights 

6 Support plate 

7 Metallic mold 

8 Cladding substrate 
8a Slot 

9 Core material 

10 Squeegee material 

11 Clad plate 

12 Clad planar substrate 



[Translation done.] 
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DRAWINGS 



[ Drawing 1] 




[ Drawing 3] 
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[ Drawing 5] 
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[ Drawing 4] 
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[ Drawing 6] 
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[ Drawing 7] 
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* NOTICES* 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention relates to an optical waveguide which constitutes optical 
systems, such as a reduced type image sensor, and a manufacturing method for the same. 
[0002] 

[Description of the Prior Art]Conventionally, the reduced type image sensor using an optical 
waveguide is proposed. This reduced type image sensor reduces the light figure from a 
manuscript surface optically by an optical waveguide, enters into the acceptance surface of an 
optoelectric transducer, and detects images expressed to the manuscript surface, such as a 
character. Thus, the miniaturization of a sensor and low-pricing are attained by using an optical 
waveguide, and there is an advantage that complicated adjustment of an optical system 
becomes unnecessary. 

[0003]As a manufacturing method of this optical waveguide, some methods are known so that 
it may explain below. First, the material of the core which serves as a passage of light as the 
1st manufacturing method as shown in drawing 8 (a) - (d). The cladding substrate 20 which 
consists of polymer materials, such as polymethylmethacrylate (it is hereafter described as 
"PMMA") in which the slot 20a for being filled up with (it is hereafter described as a "core 
material") was formed, is prepared using injection molding process (the figure (a)). As a core 
material, the slot 20a of this cladding substrate 20 is filled up with the polymer precursor 21 of 
a polymer material (the figure (b)), and the clad plate 22 which consists of PMMA etc. is 
pressed and stuck to it by pressure (the figure (c)). And it irradiates with ultraviolet rays, a 
polymer precursor is polymerized, and an optical waveguide is obtained (the figure (d)). 
[0004]Next, as the 2nd manufacturing method, as shown in drawing 9 (a) - (d), the polymer 
sheet 30 of the high refractive index containing the monomer 30a for reducing the refractive 
index of the field where the active light mentioned later, was irradiated is prepared first (the 
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figure (a)). Next, irradiate the polymer sheet 30 with active light via the photo mask 31, the 
monomer 30a which the polymer sheet 30 contains is made to react selectively, and the 
refractive index of fields other than a core region is reduced (the Drawing (b) slash field). Next, 
vacuum removal of the unreacted monomer 30a is carried out (the figure (c)), both sides of the 
polymer sheet 30 are coated by the polymer 32 of a low refractive index (the figure (d)), and an 
optical waveguide is obtained. 

[0005]Next, a clad plate is stuck on the whole surface of (with no graphic display) and the 
cladding substrate in which the slot was formed first as the 3rd manufacturing method, and the 
clad object in which the capillary was formed is prepared. Next, the end side of a capillary is 
sealed and the atmosphere is removed for a clad object from the inside of a capillary in the 
inside of a vacuum housing. Next, dip the opening (other end side) of a capillary in the 
monomer solution which is a core material, even atmospheric pressure is made to recover the 
atmospheric pressure in a vacuum housing gradually, and the inside of a capillary is filled up 
with a monomer solution using the air pressure difference between the inside of a capillary, 
and the exterior. Next, ultraviolet rays etc. are glared and polymerized in the monomer solution 
with which it filled up, and the optical waveguide which.uses polymer as a core is obtained. 
[0006]Finally, there is a method indicated by (with no graphic display) and JP.2-191906.A as 
the 4th manufacturing method. That is, according to this method, after applying core materials, 
such as epoxy system resin, acrylic resin, or polycarbonate, to the principal surface of the 
cladding substrate which consists of silicon system;resin in which the slot was formed, epoxy 
system resin, etc. first, it sweeps by squeegee, material and the excessive core material of the 
exterior of a slot is removed. And after irradiating with ultraviolet rays and stiffening the core 
material inside a slot, a clad plate is applied to the principal surface of a cladding substrate, 
and an optical waveguide is obtained. 
[0007] ^ • - 

[Problem(s) to be Solved by the lnvention]However,'the manufacturing method of the above- 
mentioned conventional optical waveguide has the following problems. That is, when 
according to the 1st above-mentioned manufacturing method pasting a clad plate together 
after applying a core material to the cladding substrate in which the slot is formed, a core 
material remains in the crevice between a cladding substrate and a clad plate. For this reason, 
between each core is connected with the core material pf the shape of a film which is about 1- 
10 microns, light leaks and comes out from a core, and, there is a problem that the light which 
entered into a certain core diffuses to other cores. 

[0008]ln order to need the special device for carrying put vacuum removal of the unreacted 
monomer according to the 2nd above-mentioned manufacturing method and to form a slot in a 
substrate using photolithography technique, there is a problem that a process is complicated. 
[0009]Are in charge of filling up with a core material the capillary formed in the clad object 
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according to the 3rd manufacturing method, In order to need the device for removing the 
atmosphere from the inside of a capillary and also to use the air pressure difference between 
the inside of a capillary, and the exterior, restoration of a core material with high viscosity takes 
time, and there is a problem that productivity falls. ., . 

[0010]According to the 4th manufacturing method, as a core material, when epoxy system 
resin, acrylic resin, polycarbonate, etc. are used, there is a problem that the filling factor of a 
core material is bad and the inside of a slot is. not uniformly filled up with a core material further 
again. And depending on the kind of core material, a rnonomer-like core material dissolves a 
cladding substrate, the shape of the slot formed by* carrying out micro processing to a cladding 
substrate may be spoiled, and there is a problem that a good optical property cannot be 
obtained. 

[001 1]Namely, some things of the acrylic ultraviolet curing resin which is supposed [ according 
to the detailed experiment ] that PMMA generally is not dissolved in the case of the cladding 
substrate made [ the cladding substrate ] from PMMA, 0. In other things of the acrylic 
ultraviolet curing resin in which it becomes clear in which that PMMA is dissolved at speed of 
about 1 um/min, and the dissolution of PMMA is not accepted, the filling factor to the slot 
formed in the cladding substrate was remarkably low* and only the filling factor which is about 
1 0 to 20% was obtained. 

[0012]This invention is made in view of such a problem, does not have disclosure of the light 
from the core which constitutes an optical waveguidej f .and excel in an optical property, and. It 
can produce easily, without using a special deyice,;and let it be a technical problem to provide 
an optical waveguide which can aim at improvement in productivity, and a manufacturing 
method for the same. 
[0013] 

[Means for Solving the ProblemJThis invention, has the following composition in order to carry 
out solution achievement of said technical problem. An optical waveguide concerning the 
invention according to claim 1 has resin of a wrap low > refractive index for a substrate of a low 
refractive index with which a slot was formed in the principal surface, transparent resin of a 
high refractive index with which said slot was filled up, ^nd said principal surface, and it has 
the composition of an optical waveguide, wherein saidtransparent resin is urethane system 
ultraviolet curing resin. 

[00 14] An optical waveguide concerning the invention according to claim 2 has the composition 
of the optical waveguide according to claim 1 , whereiri a substrate of a low refractive index is 
an acrylic substrate fabricated by injection molding process. 

[0015]An optical waveguide concerning the invention according to claim 3 has the composition 
of the optical waveguide according to claim 1, wherein a substrate of a low refractive index is a 
substrate which consists of ultraviolet curing resin fabricated by 2P molding method. 

-r 
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[001 6]A process at which an optical waveguide concerning the invention according to claim 4 
applies transparent resin of a high refractive index to the principal surface of a substrate of a 
low refractive index in which a slot was formed beforehand, A process of sweeping said 
principal surface and removing transparent resin of the exterior of said slot, and a process 
which stiffens transparent resin inside said slot, A process of applying resin of a low refractive 
index to said principal surface, and a process of putting and pressing a transparent plate on 
resin of said low refractive index, It has a process which stiffens resin of said low refractive 
index via said transparent plate, and has the composition of a manufacturing method of an 
optical waveguide using a urethane system ultraviolet-curing-resin precursor as said 
transparent resin. 

[0017]An optical waveguide concerning the invention according to claim 5 has the composition 
of a manufacturing method of the optical waveguide according to claim 4 using an acrylic 
substrate fabricated by injection molding process as a substrate of a low refractive index. 
[0018]An optical waveguide concerning the invention according to claim 6 has the composition 
of a manufacturing method of the optical waveguide according to claim 4 using a substrate 
which consists of ultraviolet curing resin fabricated by 2P molding method as a substrate of a 
low refractive index. 

[0019]This invention constituted [ above-mentioned,:] acts as follows. That is, according to the 
optical waveguide concerning the invention according .to claim 1, transparent resin of a high 
refractive index with which a slot of a substrate of a. low refractive index was filled up is 
surrounded by a substrate of said low refractive index, and resin of a low refractive index. And 
it is reflected by an interface of said substrate and resin (low refractive index), and said 
transparent resin (high refractive index), and light which entered into said transparent resin 
transmits an inside of said transparent resin. 

[0020]According to the optical waveguide concerning the invention according to claim 2, in an 
optical waveguide concerning the invention accordigg 'to claim 1 transparent resin of a high 
refractive index, It is surrounded by an acrylic substrate (substrate of a low refractive index) 
fabricated by injection molding process, and resin of a low refractive index, and light which 
entered into said transparent resin transmits an inside of said transparent resin. 
[0021]According to the optical waveguide concerning the invention according to claim 3, in an 
optical waveguide concerning the invention according to claim 1 transparent resin of a high 
refractive index, It is surrounded by a substrate (substrate of a low refractive index) which 
consists of ultraviolet curing resin fabricated by 2P molding method, and resin of a low 
refractive index, and light which entered into said transparent resin transmits an inside of said 
transparent resin. 

[0022]According to the optical waveguide concerning the invention according to claim 4, 
transparent resin of a high refractive index is applied to the principal surface of a substrate of a 
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low refractive index in which a slot was formed beforehand further again, Said principal surface 
is swept, transparent resin of the exterior of said slot -is removed, transparent resin inside said 
slot is stiffened, resin of a low refractive index is applied to said principal surface, a transparent 
plate is put and pressed on resin of said low refractive index, resin of said low refractive index 
is stiffened via said transparent plate, and an optical waveguide is produced. Here, without a 
urethane system ultraviolet-curing-resin precursor dissolving a substrate of said low refractive 
index, And without spoiling shape of said slot paying attention to the characteristic of filling up 
with said transparent resin effective in an inside of said slot, by using a urethane system 
ultraviolet-curing-resin precursor as said transparent resin, moreover a filling factor is made 
high and said slot is filled up with said transparent resin. 

[0023]According to the optical waveguide concerning the invention according to claim 5, in a 
manufacturing method of an optical waveguide concerning the invention according to claim 4, 
an optical waveguide is produced further again using an acrylic substrate fabricated by 
injection molding process as a substrate of a low refractive index. 

[0024]According to the optical waveguide concerning the invention according to claim 6, in a 
manufacturing method of an optical waveguide concerning the invention according to claim 4, 
an optical waveguide is produced further again usingia substrate which consists of ultraviolet 
curing resin fabricated by 2P molding method as a substrate of a low refractive index. 
[0025] 

[Embodiment of the lnvention]Hereafter, an optical waveguide which starts an embodiment of 
the invention with reference to drawing 6 from drawing 1, and a manufacturing method for the 
same are explained. Drawing 1 and drawing 2 are the explanatory views for explaining the 
manufacturing method of the cladding substrate which .constitutes the optical waveguide of this 
embodiment here, and drawing 3 is a perspective w;ew.x>f a cladding substrate. Drawing 4 is an 
explanatory view for explaining how to fill up a cladding substrate with a core material and 
produce an optical waveguide, and drawing 5 is a perspective view of the squeegee material 
used when filling up a cladding substrate with a core material. Drawing 6 and drawing 7 are the 
explanatory views for explaining the filling state of acbre material. 

[0026]First, the manufacturing method of the cladding substrate (substrate of a low refractive 
index) which constitutes the optical waveguide of this'embodiment is explained using drawing 
V First, as shown in drawing 1 (a), after applying the photoresist 2 to the principal surface of 
the silicon substrate 1, as shown in the figure (b), it irradiates with ultraviolet rays via the photo 
mask 3, and the pattern of the slot filled up with the below-mentioned core material is exposed 
to the photoresist 2. Next, as shown in the figure (c), the pattern of a slot carries out the 
etching process of the exposed photoresist, and forms the crevice 4. 
[0027]Next, as shown in the figure (d), an electroplating method is used and the metal 
membrane 5 is formed in the principal surface side bf/the silicon substrate 1 in which the 
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crevice 4 was formed. Next, as shown in the figure (e), after pasting up with the adhesives of 
an epoxy system, etc. and reinforcing the support plate 6 on the metal membrane 5, the metal 
membrane 5 is separated from the silicon substrate 1 using a resist removing agent, and the 
rib-like heights 5a obtain the formed metallic mold 7. ' 

[0028]Next, a cladding substrate is produced using the metallic mold 7 which was carried out 
in this way and produced. That is, as shown in drawing 2 (a), for example, as the material of 
the cladding substrate 8 is stuck to the metallic mold 7 and it is shown in the figure (b) with 
injection molding process or 2P molding method, the cladding substrate 8 in which two or more 
slots 8a were formed corresponding to the heights of the shape of a rib of the metallic mold 7 
is produced. The thickness of the photoresist 2 and^the pattern width of the photo mask 3 
which are shown in drawing 1 define the sectional shape of the core formed in the slot 8a of 
the cladding substrate 8 so that it may mention later. - 

[0029]Here, 2P molding method is a kind of the duplication method using a photo-setting resin, 
and is a method applied to production of an optical dfsc etc. When producing a cladding 
substrate using this 2P molding method, a photo-setting resin is first slushed into the surface of 
the master original edition (metallic mold) in which the rugged form pattern was formed. Next, 
after putting a transparent substrate on it and stiffening a photo-setting resin, the hardened 
photo-setting resin is removed from the master original edition, and the transparent resin body 
(cladding substrate) by which the concavo-convex pattern was formed in the surface is 
obtained. A protective film is coated and it completes,after vapor-depositing reflecting layers, 
such as aluminum, to the rugged surface of the transparent resin body obtained further, in 
producing an optical disc. ~. 

[0030]Next, the one end side of the slot 8a is formed in ** covering the width of a manuscript, 
and the other end side of the slot 8a is densely formed in the optical outgoing radiation side at 
the light incidence side of the principal surface of the cladding substrate 8 which was carried 
out in this way and produced covering the width of the acceptance surface of an optoelectric 
transducer (with no graphic display) so that the whole (j may be illustrated to drawing 3. Thus, 
the light figure (image of a manuscript) led to the cote rhentioned later is optically reduced by 
making the other end side dense for the one epd side at **, and forming the slot 8a. The size of 
the cladding substrate 8 illustrated to drawing 3 is 1.5 mm in 110 mm[ in width ] x18-mmx 
thickness, and the 864 slots 8a are formed in the pitch by the side of light incidence 
considering the 125-micron side and the optical outgoing radiation side as 14 microns. [ in 
height] 

[0031]Next, how to fill up the slot 8a of the cladding substrate 8 with a core material, and 
produce an optical waveguide is explained using drawing 4. First, as are shown in the figure 
(a), and the cladding substrate 8 (substrate of a low refractive index) by which two or more 
slots 8a were formed in the principal surface is prepared and it is shown in the figure (b) by an 
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above-mentioned method, the core materials 9 (transparent resin of a high refractive index), 
such as urethane system ultraviolet curing resin, are applied to the principal surface of this 
cladding substrate 8. Next, as shown in the figure (c), the excessive core material 9a which 
exists in the exterior of the slot 8a is swept by the squeegee material 10, and is removed, and 
the inside of the slot 8a is filled up with the core material 9. And as shown in the figure (d), it 
irradiates with ultraviolet rays, the core material 9 inside a slot is stiffened, and the core 
(transparent resin of a high refractive index) of an optical waveguide is formed. The "core" 
hereafter produced by hardening the core material 9 is expressed using a "core material" and 
identical codes "9." ; < . 

[0032]Next, as shown in the figure (e), the clad plate 1 1 (resin of a low refractive index) is 
applied to the principal surface of the cladding substrate 8 in which the core 9 was formed, and 
the clad planar substrate 12 (transparent plate) is put on it. After putting, pressing and sticking 
by pressure the silica glass which is not illustrated on it furthermore, as shown in the figure (f), 
it irradiates with ultraviolet rays, the clad plate 1 1 is stiffened, and an optical waveguide is 
obtained. 

[0033]The example of this invention is introduced to below. In drawing 1 , as the thickness of 
the photoresist 2, and pattern width of the photo mask 3, 8 microns was set up, respectively 
and the nickel metal film 5 was formed by electroplating using the solution of nickel chloride. 
The metallic mold 7 made from nickel with whiph the heights of the shape of a rib width and 
whose height are 8 microns were formed by this was produced, and using this metallic mold 7, 
as shown in drawing 2, the cladding substrate 8 in which the slot 8a width and whose depth 
are 8 microns was formed was produced. 

[0034]As a material of this cladding substrate 8, PMMA (refractive index 1.49) which is acrylic 
polymer resin was used, and the slot 8a which fills up* the principal surface of the cladding 
substrate 8 with the core material 9 by injection molding process using the above-mentioned 
metallic mold 7 was formed. When fabricating with 2P molding method, ultraviolet curing resin 
for 2P, such as "MP107" (made by Mitsubishi Rayon Co., Ltd.) etc. which has the refractive 
index 1.53, was used as a material of the cladding substrate 8. 

[0035]As the core material 9, urethane system ultraviolet curing resin, such as "J-91" (made in 
Summers) etc. which has the refractive index 1.55, was used, using PMMA (refractive index 
1 .49) as a material of the clad planar substrate 12. As the clad plate 1 1 , using the acrylic resin 
"SK-9" (made in Summers) which has the refractive index 1.47 when the cladding substrate 8 
is PMMA, when the cladding substrate 8 was "MP,1 07:",. similarly "MP107" was used. 
[0036]As the squeegee material 10, as shown in drawing 5, the curvature radius of the edge 
part 10a which sweeps the principal surface of the cladding substrate 8 was 10 microns or less 
using urethane rubber with a hardness of 90 degrees of size with a 120 mm[ in width ] x50- 
mmx thickness of 3 mm. [ in height ] In sweeping the principal surface of the cladding substrate 
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8, the angle of the squeegee material 10 to the cladding substrate 8 was about 45 degrees, 
and speed to sweep was made into 1.25-2 [cm/sec] grade. 

[0037]Next, it introduces in [ various characteristics / qf each optical waveguide the case where 
it produces using PMMA as the cladding substrate B; and at the time of producing using 
"MP107" ] reference. As the core material 9, "J-91''was used in common. First, the filling state 
of the core material 9 to the slot 8a formed in the cladding substrate 8 is explained using 
drawing 6 and drawing 7. Drawing 6 and drawing 7- are section sketch drawing of the optical 
waveguide which carried out mirror polishing of the, '.optical input output part end of an optical 
waveguide, and was observed by the optical microscope here, and the Drawing (a) and (b) 
shows the section sketch drawing by the side of the optical outgoing radiation at the time of 
forming a slot deeply (8 micrometers), respectively, and light incidence. Drawing 7 (a) and (b) 
is the sketch drawing by the side of the optical outgoing radiation at the time of forming a slot 
shallowly (4 micrometers), respectively, and light incidence. 

[0038]Although the dent of about 0.2-0.3 micrometer or less exists in the upper part of the core 
material 9 with which the slot 8a was filled up as shoWn in drawing 6 and drawing 7, The core 
material 9 has stuck to the bottom and the side attachment wall of the slot 8a thoroughly, and it 
is not based on the shape or tight ness of the slot 8a,j but the core material 9 is filled up with 
the good filling factor of 90% or more into the inside] of the slot 8a. In the example shown in 
drawing 6 (a) and drawing 7 (a), the shape of the adjacent slot 8a formed in the cladding 
substrate 8 is not spoiled, and the trace by which the cladding substrate 8 was dissolved in the 
core material 9 is not accepted. ^ v 

[0039]The time dependency of the solubility of a cladding substrate (PMMA) at the time of 
using "J-91" as a core material was evaluated in detail as follows. First, the cladding substrate 
of four sheets in which the slot width and whose depth are 8 microns was formed is prepared. 
After filling up the slot of each cladding substrate with a core material (J-91) and neglecting it 
only for 10 minutes, 20 minutes, 30 minutes, and 40 minutes, respectively, it irradiates with 
ultraviolet rays and a core material is stiffened. 

[0040]Thus, using four substrates with which the leaving times after being filled up with a core 
material differ, four kinds of optical waveguides were produced and comparative observation of 
the sectional shape of the core circumference was carried out with the optical microscope (with 
no graphic display). As a result of this observation, also in any, there was no difference in the 
shape of a slot, and the dissolution of the cladding <substrate by a core material did not have 
private seals. It was checked that there is a margin for 40 minutes at least after applying a core 
material to a cladding substrate from this until it irradiated with and stiffened ultraviolet rays. 
[0041 ]The waveguide loss over a laser beam was measured using the cutting-back method 
(Cut-back method). As a result, 0.2 dB/cm was obtained as waveguide loss and the good 
result was obtained also in the optical property. There is no disclosure of the light between 
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cores and a cross talk was not accepted, either. 

[0042]Although this above-mentioned embodiment(EXAMPLE) explained the example using 
ultraviolet curing resin for 2P "MP107" as a material of the cladding substrate in the case of 
producing using 2P molding method, using PMMA as a material of the cladding substrate in 
the case of producing using injection molding process, As a material of a cladding substrate, 
as long as it has a refractive index smaller than a core material, optical plastic material other 
than PMMA may be used, for example like polystyrene, ZEONIKUSU, diethylene-glycol bisallyl 
carbonate (CR-39), and ARTON. ) 
[0043] 

[Effect of the lnvention]Since the urethane system ultraviolet-curing-resin precursor was used 
as transparent resin (core material) according to the invention given in claims 1-3 so that 
clearly from the above explanation, it excels in each shape of the core of an optical waveguide, 
and a clad, and an optical waveguide with these good interface states can be obtained. As a 
result, the optical property of an optical waveguide. can, be raised. 

[0044] Moreover, the filling factor of transparent resin to the slot of said substrate can be raised, 
without dissolving the substrate (cladding substrate) of a low refractive index, since the 
urethane system ultraviolet-curing-resin precursor was used as transparent resin (core 
material) according to the invention given in claims 4- : 6 (without spoiling the shape of a slot). 
Therefore, it excels in each shape of the core of an optical waveguide, and a clad, and these 
interface states can produce a good optical waveguide. 

[0045]As a result, the optical waveguide which is excellent in an optical property can be 
produced without revealing light from the corejpf an optical waveguide, and it can produce 
easily, without moreover using a special device, and jarge improvement in productivity can be 
aimed at. 

[Translation done.] ; I - 
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CLAIMS 

[Claim(s)] 

[Claim 1]An optical waveguide which is provided with the following and characterized by said 
transparent resin being urethane system ultraviolet curing resin. 

A substrate of a low refractive index with which a slot was formed in the principal surface. 
Transparent resin of a high refractive index with which said slot was filled up. 
It is resin of a wrap low refractive index about said principal surface. 

[Claim 2]The optical waveguide according to claim 1, wherein a substrate of a low refractive 
index is an acrylic substrate fabricated by injection molding process. 
[Claim 3]The optical waveguide according to claim 1 , wherein a substrate of a low refractive 
index is a substrate which consists of ultraviolet curing resin fabricated by 2P molding method. 
[Claim 4]A manufacturing method of an optical waveguide which is provided with the following 
and characterized by using a urethane system ultraviolet-curing-resin precursor as said 
transparent resin. 

A process of applying transparent resin of a high refractive index to the principal surface of a 

substrate of a low refractive index in which a slot was formed beforehand. 

A process of sweeping said principal surface and removing transparent resin of the exterior of 

said slot. , . 

A process which stiffens transparent resin inside said slot. 

A process of applying resin of a low refractive index to said principal surface, a process of 
putting and pressing a transparent plate on resin of said low refractive index, and a process 
that stiffens resin of said low refractive index via said transparent plate. 

[Claim 5]A manufacturing method of the optical waveguide according to claim 4 using an 
acrylic substrate fabricated by injection molding process as a substrate of a low refractive 
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index. 

[Claim 6]A manufacturing method of the optical waveguide according to claim 4 using a 
substrate which consists of ultraviolet curing resin fabricated by 2P molding method as a 
substrate of a low refractive index. 



[Translation done.] 
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4) OPTICAL WAVEGUIDE AND ITS PRODUCTION 

7)Abstract: 

ROBLEM TO BE SOLVED: To obtain an optical waveguide which has an 
ccellent optical characteristics without leaking of light , from a core and 
in be easily produced, by filling grooves on the principal plane' of a 
jbstrate having a low refractive index with a transparent resin having a 
gh refractive index and covering the principal plane with a resin having 
low refractive index and by using a urethane-based UV-curing^resin as 
e transparent resin. - ^ ; 

DLUTION: A core material 9 comprising a urethane-based UV-curing 
sin (transparent resin having a high refractive index) is applied on the 
incipal plane of a clad substrate 8 having a low refractive index on 
lich plural grooves 8a are formed. The excess core material 9a outside 
the grooves 8a is removed by wiping with a squeezing material 10 to 
I the grooves 8a with the core material 9. The core materials in the 
ooves 8a is hardened by irradiation of UV rays to form the core 9 of 
e optical waveguide. Then a clad material 1 1 having a low refractive 
dex is applied on the principal plane of the clad substrate 8 'where the 
>re 9 is formed, and a clad flat substrate 12 is mounted thereon, 
irther, a quartz glass is mounted and pressed to adhere, the clad 
aterial 1 1 is hardened by irradiation of UV rays to obtain the optical 
aveguide. 
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